Ion channels underlying stimulus-exocytosis coupling and its cell-to-cell heterogeneity in beta-cells of transplantable porcine islets of Langerhans.
Given the growing interest in porcine islets as model tissue for studying the pathogenesis of human diabetes mellitus and its treatment by transplantation, we investigated stimulus-exocytosis coupling in single porcine beta-cells using patch clamp electrophysiology, Ca2+ imaging, capacitance tracking and amperometry. We establish that porcine beta-cells display several features prominently seen in beta-cells from human islets of Langerhans. These include: (i) wide heterogeneity of electrical responsiveness to glucose; (ii) dependence of action potential activity on voltage-dependent Na(+) as well as high voltage activated Ca2+ current; (iii) heterogeneity of time course of depolarization-evoked insulin granule exocytosis; and (iv) the dependence of vigorous single cell electrical activity and insulin granule exocytosis on the presence of agents that enhance cytosolic cAMP concentration. These findings promote the usefulness of porcine beta-cells as a model for studying beta-cell function in large mammals, including humans, as well as an appropriate source of tissue for xenotransplantation.